In this paper, we give a common fixed point theorem for multi-valued mappings satisfying an implicit relation on fuzzy metric spaces.
Lemma 1.3 ([6]
). Let (X, M, * ) be a fuzzy metric space. Then M (x, y, t) is non-decreasing with respect to t, for all x, y in X. Definition 1.4. Let (X, M, * ) be a fuzzy metric space. M is said to be continuous on
Lemma 1.5 (Proposition 1 of [13] ).Let (X, M, * ) be a fuzzy metric space. Then M is continuous function on X 2 × (0, ∞). Lemma 1.6 . Let (X, M, * ) be a fuzzy metric space. If we define E λ,M :
for each λ ∈ (0, 1) and x, y ∈ X , then we have (i) For any µ ∈ (0, 1) there exists λ ∈ (0, 1) such that
(ii) The sequence {x n } is convergent in fuzzy metric space (X, M, * ) if and only if E λ,M (x n , x) → 0. Also the sequence {x n } is Cauchy sequence if and only if it is Cauchy with E λ,M .
Proof. (i)
For every µ ∈ (0, 1), we can find a λ ∈ (0, 1) such that
by triangular inequality we have
Since δ > 0 is arbitrary, we have
(ii). Note that since M is continuous in its third place and
Lemma 1.7 . Let (X,M,*) be a fuzzy metric space. If sequence {x n } in X exists such that for every n ∈ N ,
for every k > 1, then the sequence {x n } is a Cauchy sequence.
Proof. For every λ ∈ (0, 1) and x n , , x n+1 ∈ X, we have
By Lemma 1.6, for every µ ∈ (0, 1) there exists λ ∈ (0, 1) such that
Hence sequence {x n } is Cauchy .
Throughout this paper, CB(X) is the set of all non-empty closed and bounded subsets of X. For A, B ∈ CB(X) and for every t > 0,denote
If A consists of a single point a, we write
It follows immediately from the definition that
or all A, B in CB(X).
The following definition was given by Jungck and Rhoades [9] . Definition 1.8.The mappings I : X −→ X and F : X −→ CB(X) are weakly compatible if they commute at coincidence points, i.e., for each point u in X such that F u = {Iu}, we have F Iu = IF u. Implicit relations on metric spaces have been used in many articles ( [1, 8, 12, 16, 18] ).
Let T be the set of all continuous functions T :
h for some 0 < h < 1.
THE MAIN RESULT
Now we give our main theorem. 
(ii) The pairs (F, f ) and (G, g) are weakly compatible, (iii)there exists a constant k ∈ (0, 1) such that
for every x, y in X , for every t > 0 and α ∈ (0, 2) , where T ∈ T . Suppose that one of g(X) and f (X) is a closed subset of X, then there exists a unique p ∈ X such that {p} = {f p} = {gp} = F p = Gp.
Proof. Let x 0 be an arbitrary point in X. By (i), we choose a point x 1 in X such that y 0 = gx 1 ∈ F x 0 . For this point x 1 there exists a point x 2 in X such that y 1 = f x 2 ∈ Gx 1 , and so on. Continuing in this manner we can define sequences {x n } and {y n } as follows
Step 1: Putting x = x 2n , y = x 2n+1 in (iii) we have
and T is decreasing in t 5 , we get
and from (T 1 )in inequality (1), we have
It is a contradiction. Hence d 2n (t) ≥ d 2n−1 (t) for every n ∈ N and ∀t > 0. Now from (1) and (T 1 )we have
Step 2: Putting x = x 2n , y = x 2n−1 and α = 1 − q 2 where q 2 ∈ (k, 1) in (iii) we can show that
Let q = min {q 1 , q 2 }.Then q ∈ (k, 1) and from (2), (3), (T 1 ) we have
Hence by Lemma 1.7 {y n } is Cauchy and the completeness of X, {y n } converges to p in X. Thus Suppose that g(X) is closed . Then for some v ∈ X we have p = gv ∈ g(X) .
Step 3: Putting x = x 2n , y = v and α = 1 in (iii) we get
On making n −→ ∞ we have
Thus by (T 1 ) we get,
Since T is increasing in t 1 and decreasing in t 2 , ..., t 5 ,we get
Thus by Remark1.9, we have δ M (p, Gv, t) = 1. Hence Gv = {p} = {gv}. Since (G, g) is weakly compatible pair we have Ggv = gGv, hence Gp = {gp}.
Step 4: Putting x = x 2n , y = p and α = 1 in (iii) we get
On making n −→ ∞, we get
Thus,
by Remark 1.9, we have M (p, gp, t) = 1, hence gp = p. Therefore, Gp = {p}.
Step 5: Since Gp ⊆ f (X),there exists w ∈ X such that {f w} = Gp = {gp} = {p}. Putting x = w, y = p and α = 1 in (iii) we get So again by Remark 1.9 we have δ M (F w, p, t) = 1. Hence F w = {p}. Since F w = {f w} and the pair {F, f } isweakly compatible, we obtain F p = F f w = f F w = {f p}.
Step 6: Putting x = p, y = x 2n+1 and α = 1 in (iii) we can show as in
Step 4 that f p = p so that F p = {f p} = {p}. Thus F p = Gp = {f p} = {gp} = {p}. Uniqueness of common fixed point follows easily from (iii). Similarly the theorem follows when f (X) is closed.
Proof. The Corollary follows easily if we define T (t 1 , t 2 , t 3 , t 4 , t 5 ) = t 1 − t 2 h in Theorem 2.1, where 0 < h < 1.
